Regeneration of the rat carotid artery after clipping injury. Part I. A morphological study.
We investigated the natural course of the morphological regeneration of the endothelium and smooth muscle of the rat carotid artery after clipping injury. Vascular damage was produced by clipping the right carotid arteries of Wistar rats. Endothelial regeneration was confirmed by the injection of Evans blue dye and the detection of factor VIII-related antigen. The volume of the smooth muscle cell layer and the luminal size were measured by computer-assisted morphometric analysis. Immediately after arterial injury, Evans blue dye freely permeated the smooth muscle layer, suggesting that complete endothelial denudation had occurred. Endothelial regrowth started within 24 hours and was fastest on the third and fourth days after injury. The endothelial injury was repaired within 5 days. The area of the smooth muscle layer did not change immediately after clipping injury, but it gradually increased within a month. The luminal area of the injured artery increased during the 3-month recovery period. These findings suggest that endothelial regrowth is completed within a week after clipping injury, whereas smooth muscle cell regrowth is slower. In addition, arteriosclerotic luminal narrowing did not occur during recovery of the rat carotid artery from clipping injury.